Introduction

U
p to now embryonic stem cells (ESCs) have been successfully derived from mice, humans, monkeys, and rats, and trophoblast stem cells (TSCs) have been established from mice [1, 2] , humans [3, 4] , rabbits [5] , rhesus monkeys [6] , and common vole [7] . Despite these successes, it has been notoriously difficult to establish either ESCs or TSCs from ungulates. Although embryonic stem-like cells have been derived from goat [8] , cattle [9] , and pig [10], these cell lines are morphologically and functionally different from authentic ESCs, which are so-called primed ESCs. Several groups have attempted to harvest TSCs from goat, cattle, and pig, however, only the trophoblast (TR) cell lines have been reported to be obtained from these ungulates [7, [11] [12] [13] [14] [15] [16] [17] . These TR cell lines continuously grow in culture and show high expression levels of TR cell marker genes. However, the pluripotency and stem cell characteristics of these cells have not been thoroughly examined. These cells likely represent a differentiation stage beyond that of TSCs.
